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ABSTRACT 

We report on the detection of Cepheids and the first distance measurement to 
the spiral galaxy NGC 1326-A, a member of the Fornax cluster of galaxies. We have 
employed data obtained with the Wide Field and Planetary Camera 2 on board the 
Hubble Space Telescope. Over a 49 day interval, a total of twelve y-band (F555W) 
and eight /-band (F814W) epochs of observation were obtained. Two photometric 
reduction packages, ALLFRAME and DoPHOT, have been employed to obtain 
photometry measures from the three Wide Field CCDs. Variability analysis yields a 
total of 17 Cepheids in common with both photometry datasets, with periods ranging 
between 10 and 50 days. Of these 14 Cepheids with high-quality lightcurves are used 
to fit the V and / period-luminosity relations and derive apparent distance moduli, 
assuming a Large Magellanic Cloud distance modulus /Ulmc = 18.50 ± 0.10 mag and 
color excess E(B-V) = 0.10 mag. Assuming A(V)/E(V-I) = 2.45, the DoPHOT data 
yield a true distance modulus to NGC 1326-A of fio = 31.36 ± 0.17 (random) ±0.13 
(systematic) mag, corresponding to a distance of 18.7 it 1.5 (random) ±1.2 (systematic) 
Mpc. The derived distance to NGC 1326-A is in good agreement with the distance 
derived previously to NGC 1365, another spiral galaxy member of the Fornax cluster. 
However the distances to both galaxies are significantly lower than to NGC 1425, a 
third Cepheid calibrator in the outer parts of the cluster. 



Subject headings: galaxies: individual (NGC 1326-A) - galaxies: distances - stars: 
Cepheids 



1. INTRODUCTION 

This paper is one in a series of the Hubble Space Telescope Key Project on the Extragalactic 
Distance Scale; a recent overview of this project may be found in Kennicutt, Freedman, & 
Mould (1995). The primary goal is to obtain a measure for the Hubble constant (Hq) within an 
accuracy of ±10%, by employing Cepheid-derived distances for nearer galaxies (redshifts generally 
within ~1500 km s~^) to calibrate several secondary distance indicators (Tully-Fisher relation, 
fundamental plane, surface brightness fluctuation method, supernovae distance indicators). In this 
paper we present the results from a Cepheid monitoring program of NGC 1326-A, a spiral galaxy 
belonging to the Fornax cluster of galaxies. 

NGC 1326-A (ai95o = 3'^23™, (5i95o = -36°31') is the third galaxy in the Fornax cluster 
region which has been studied in this series. Observations of NGC 1365 and NGC 1425 have 
been reported by Madore et al. (1998, 1999), Silbermann et al. (1999) and Mould et al. (1999), 
respectively. A survey of the Fornax cluster has been reported by Ferguson (1989). Fornax is a 
relatively compact cluster on the sky (core radius ~ 0.7 deg), containing 350 identified members, 
of which most are elliptical galaxies. The heliocentric radial velocity of the Fornax Cluster is 1441 
km s^^, with a dispersion of 342 km s~^ (Madore et al. 1999). NGC 1326-A lies at a projected 
separation of 2.0 deg from the cluster center, with a measured heliocentric velocity of 1836 km s~^ 
(da Costa et al. 1991). The galaxy is classifed as type SBm pec by de Vaucouleurs et al. (1991). 
It lies ~2.5 arcmin away from another galaxy (NGC 1326-B), and may be interacting with that 
system, although their radial velocities differ by over 800 km s^^, which may alternatively indicate 
that they are a line-of-sight pair. 

This paper is organized as follows. A description of the observations and data reduction is 
provided in §2, a description of the photometric reductions is given in §3, and the identification of 
variable stars given in §4. In §5, the Cepheid sample for NGC 1326-A is reviewed, and in §6 the 
resulting period-luminosity relations and distance modulus are presented, with further discussion 
and conclusions presented in §7. A series of appendices provide additional photometry, light 
curves, and a summary of other variable stars found. 



2. OBSERVATIONS AND DATA REDUCTION 

NGC 1326-A was observed using the Hubble Space Telescope Wide Field and Planetary Camera 
2 (HST/WFPC2; Biretta et al. 1996) over a 49 day interval during 1997 August/September. 
In Figure 1, we show the WFPC2 field of view of the current observations superimposed on a 
V-band CCD image of NGC 1326-A, obtained with the 2.5-m telescope at the Las Campanas 
Observatories. 

In Table 1 we list the WFPC2 observations for NGC 1326-A, giving the image identification 
code, UT Date of observation, the corresponding heliocentric Julian Date (mid-exposure), filter. 



number of individual exposures in the epoch, and combined total exposure time. Each epoch 
consisted of 3 or 4 exposures taken over two orbits, to provide for better cosmic ray discrimination. 
Twelve epochs in V (F555W) and eight epochs in I (F814W) were obtained. As in earlier 
studies, the epochs roughly follow a power-law sampling distribution to reduce aliasing effects 
and maximize phase coverage over the ~10-60 day Cepheid period range (Freedman et al. 1994, 
Madore & Freedman 1991). All observations were preprocessed through the standard reduction 
pipeline at STScI (Holtzmann et al. 1995a), which includes bias level subtraction, superbias and 
dark frames subtraction, and flatfielding, using the most recent calibration files available. Our own 
post-pipeline processing included the masking of bad columns/pixels, masking of the vignetted 
edges of the CCDs, and multiplication by a pixel area correction map to correct for geometric 
distortion in WFPC2 images (Hill et al. 1998). Finally, the calibrated images were converted to 
integer format for use in our photometric reduction software, after being multiplied by a factor of 
four in order to preserve data precision. 



3. PHOTOMETRIC REDUCTIONS 

As in previous studies in this series, photometric analysis of the WFPC2 images was 
performed independently using the software routines DAOPHOT II/ALLFRAME (Stetson 1994), 
and a variant of DoPHOT (Schechter et al. 1993), as described in Saha et al. (1994). In this 
section, we briefly summarize the separate reductions and then compare measures using a selected 
list of 'secondary standard stars' from the WFPC2 fields. 

Preliminary reductions revealed very few stars on the PC chip with reliable photometry, and 
a full DoPHOT reduction did not yield any usable Cepheid candidates in the PC dataset. As a 
result, full photometric reductions in both software routines and subsequent analysis for variables 
were only carried out for the Wide Field CCDs WF2-WF4. 



3.1. ALLFRAME Photometry 

For the ALLFRAME reduction, no cosmic-ray corrections were applied to the individual 
galaxy frames. A master star list was created by first making two median- filtered images, one from 
the 40 cosmic ray split F555W images and another from the 24 F814W images. These were later 
summed to generate one clean frame. We adopted this method so as to include both extremely red 
and blue stars in the master star list. The star list was created with the automated star- finding 
routines from the DAOPHOT and ALLSTAR packages. This hst was fed into ALLFRAME and 
used to extract profile-fitting stellar photometry from the 64 individual frames. 

The procedures used to convert F555W and F814W instrumental magnitudes to the calibrated 
Landolt (1992) system are described in detail in Hill et al. (1998). For completeness, however, a 
brief summary follows here. The instrumental magnitudes were first brought to the 0".5 aperture 



system of Holtzman et al. (1995). This was done by identifying 30 to 40 isolated bright stars on 
each chip in the median-filtered master image, and performing concentric aperture photometry 
on each star, using 12 apertures ranging in radius from 0".15 to 0".50. All other stars were 
subtracted from the original image, leaving a clean image adequate for good sky estimates. Using 
a growth-curve analysis provided by DAOGROW (Stetson 1990), the 0".5 aperture magnitude for 
each star was finally determined, and then compared with the corresponding PSF magnitude to 
calculate the aperture correction. For each filter and chip combination, the aperture correction 
was determined by taking the weighted mean of the aperture corrections of all the selected isolated 
stars. The typical star-to-star variation in aperture corrections determined for single stars is ±0.05 
mag rms, so the mean corrections are determined to an internal precision of roughly 0.01-0.02 
mag, as listed in Table 2. 

The transformation equation to convert the 0".5 aperture magnitudes, m, to the Hill et al. 
(1998) system, M, is expressed as: 

M = m + 2.5logt + Cl + C2*{V -I) + C3*{V - if, (1) 

where t is the exposure time and CI, C2, and C3 are constants. The coefficients C2 and C3 for the 
color-corrections were adopted from Holtzman et al. (1995); they are the same for all four chips. 
The constant CI consists of several terms: the long-exposure WFPC2 magnitude zero points, the 
ALLFRAME magnitude zero point, a correction for multiplying the original image by four before 
converting them to integers, a gain ratio term due to the difference between the gain settings used 
for NGC 1326-A and for the Holtzman et al. data (7 and 14 respectively), and a correction for 
the pixel area map which was normalized differently from Holtzman et al. (1995). Each term is 
discussed in detail by Hill et al. (1998). Values of the CI terms are listed in Table 2. As was the 
case for other papers in this series, we have adopted the "long exposure" zeropoints of Hill et al. 
(1998) for both the ALLFRAME and DoPHOT photometry. 

Recently Stetson (1998) has reanalyzed the zeropoint calibration of WFPC2 taking into 
account possible second-order charge transfer effects. In order to maintain consistency with 
previous papers in this series we have not adopted the corrections derived in Stetson (1998), 
adopting instead the Hill et al. (1998) zeropoints with the 0.05 mag correction for charge transfer 
effects. Any differences between the two scales should be very small in comparison to the other 
uncertainties in the Cepheid distance to NGC 1326-A. A new analysis of the photometric zeropoint 
is currently being carried out by P. Stetson, and will be reported in a future paper. 



3.2. DoPHOT Photometry 

The DoPHOT reduction followed the procedures desribed in Ferrarese et al. (1996, 1998). 
Additional detailed discussion of the procedure may also be found in Saha et al. (1996). We 



briefly summarize the reduction procedure here, and mention aspects specific to the current study 
of NGC 1326-A. 

Prior to running DoPHOT, the 3-4 individual exposures at each epoch in Table 1 were 
coadded into a single image, with cosmic ray events identified and rejected in the process. After 
coalignment of the images from each epoch, master F555W and F814W frames were derived from 
median filtering of the combined epoch observations. DoPHOT was then run on these deep images 
to produce a master object list, which was then transformed and applied as input when running 
DoPHOT on each separate epoch. The output PSF photometry (mpsf) from DoPHOT is then 
scaled by the exposure time (t) and calibrated onto the Holtzmann et al. (1995) 0".5 'ground 
system' (rugrd) through the use of aperture correction (AC) and zero point (ZP) terms: 

mgrd = mpsf + 30.0 + 2.5log{t) + AC + ZP (2) 

A different approach to calculating the aperture corrections is used in the DoPHOT reductions 
(Saha et al. 1996). The positional variation in the corrections is determined from external 
data with a clean background. Due to the paucity of bright isolated stars in NGC 1326-A, the 
mean aperture corrections were derived from single-epoch observations of the Local group dwarf 
spheroidal galaxy Leo I, as described in Saha et al. (1996). This procedure has been tested 
extensively for other galaxies in the project and has been shown to reproduce the aperture 
corrections within the uncertainties over a wide range of WFPC2 data. The coefficients used to 
derive these AC values are given in Table 3, along with the zero point (ZP) values used. The ZP 
values include corrections for the gain ratio term among the different chips. The rms scatter in 
AC measurements for single stars, after fitting of the spatial variation, is ±0.035 mag rms, and the 
rms uncertainties in the average corrections are roughly an order of magnitude smaller. 

The mean F555W and F814W magnitudes of the Cepheids and the secondary standard stars 
were converted to standard V and / magnitudes, using the color correction coefficients from 
Holtzmann et al. (1995, Table 3): 

V = F555W - 0.045(F555W - F814W) + 0.027(F555W - F814W)^ (3) 

I = F555W - 0.067(F555W - F814W) + 0.025(F555W - F8UWf. (4) 



3.3. Comparison of DoPHOT and ALLFRAME Photometry 

To compare the DoPHOT and ALLFRAME magnitudes, we selected stars in each the 3 
WF chips which were relatively isolated, showed low formal errors in their magnitude measures, 
were distributed over the CCD, and covered a magnitude range in common with the detected 
Cepheid variables. The locations and DoPHOT photometry of these 'secondary standard' stars 
are given in Appendix A. Figure 2 shows plots of the V and / magnitude differences (DoPHOT 



— ALLFRAME) for the WF2-WF4 chips. The corresponding mean differences and errors are 
given in Table 4. The magnitudes of the secondary standard stars show reasonable consistency, 
especially when taking into account the relatively large distance and high crowding level in this 
galaxy. The Cepheids themselves show somewhat larger differences, reflecting the fact that the 
Fornax cluster lies near the limit at which accurate crowded-field photometry can be obtained 
with WFPC2. 



4. IDENTIFICATION OF VARIABLE STARS 

In the case of the ALLFRAME data set the search for variables was carried out with a 
variation of the correlated variability test of Welch &: Stetson (1993), as implemented in the 
algorithm for the automated detection of Cepheids described by Stetson (1996). This method, 
which relies on the temporal correlation of magnitude residuals of real variables, takes advantage 
of the CR split nature of the HST observations. 

Variability analysis of the DoPHOT data set was performed on the F555W observations, 
following the general technique detailed in Saha & Hoessel (1990). In order to be flagged as a 
variable, a star had to be measured in at least 8 out of the 12 F-band epochs. Stars with nearby 
neighbors (within 2 pixels) that contributed more than 50% of the total light were rejected. 
Variable stars were identified using a simple reduced x^ criterion, with the requirement that the 
variability be significant at the >99% confidence level, or x^ > 8 (Ferrarese et al. 1998). Stars 
with confidence levels above 99% but with lower x^ values were tested further for periodicity, 
using a variant of the Lafler-Kinman (1965) method of phase dispersion minimization. Stars with 
A > 2.8 were flagged as candidate variables, where A is as defined in Lafler & Kinman (1965), and 
implemented in Saha & Hoessel (1990). 

NGC 1326-A is one of the most distant galaxies in the Key Project, and this combined with 
its relatively low luminosity yields a smaller potential sample of candidate variables than most 
of the other galaxies in the project. For this study, we performed an additional check on the 
significance of the variability, by performing random redistribution of the observational dataset to 
check directly the random probability of detecting each candidate as a variable. We performed 
100 random resamplings for each candidate, and applied the reduced x^ and A tests described 
above to these data. This 'bootstrapping' technique allowed us to eliminate numerous spurious 
variables which passed the variability tests due to a single outlying observation, usually from a 
bad pixel or cosmic ray event. A final check for spurious variables was made by visually inspecting 
and blinking the images for each candidate. 

Periods for the candidate variable stars were determined by phasing the data for all periods 
between 3 and 100 days, and applying the Lafier-Kinman phase dispersion minimization criterion. 
Because of the logarithmic sampling of the data, period aliases are not a serious problem, and 
in the rare ambigous cases the data were checked for spurious observations and the variability 



analysis was performed interactively. Serious aliasing was often a problem for stars with periods 
longer than our observing window (49 days), so only those Cepheids with P < 50 days are 
analyzed in this paper. 



5. CEPHEID VARIABLE STARS 

5.1. Cepheid Sample 

The final list of Cepheid variable stars in NGC 1326-A is composed of stars which meet 
the variability criteria in both of the ALLFRAME and DoPHOT data sets. When matching 
the candidate lists we also performed several other checks on the properties of the stars. Stars 
with lightcurve shapes that clearly differ from Cepheids, stars with low variability amplitude or 
flat-bottomed lightcurves, those with highly abnormal colors, or those with strong variability in 
V but little or none in I were all rejected from the final list. These tests were aimed at rejecting 
non-Cepheid variable stars and Cepheids with unresolved companions. Stars located in crowded 
regions were also rejected, according to the criteria given in §4. None of these rejected candidates 
were included in the final Cepheid sample, but a list of indeterminate variables and long-period 
variables is given in Appendix B. 

Adopting these criteria yielded 17 high-quality Cepheids in common between the DoPHOT 
and ALLFRAME lists. These stars, along with their astrometric positions are listed in Table 5, in 
order of decreasing period. The absolute positions are accurate to within the pointing accuracy of 
HST (~1"), while the relative positions should be accurate to approximately 0."2. Finder charts 
for the Cepheids (as well as the other variable stars) are given in Figure 3, and enlarged images 
of the regions surrounding each Cepheid are given in Figure 4. DoPHOT and ALLFRAME mean 
photometry is given in Tables 6 and 7, respectively. These tables include two candidates, C8 and 
CIO, which yielded high-quality lightcurves with DoPHOT only. Such inconsistency between the 
two programs is usually caused by semi-resolved companions to the Cepheids, so as a precaution 
these are listed but are not included in the fitting of the period-luminosity relation. Individual 
DoPHOT magnitudes in F555W and F814W (and ALLFRAME V and / magnitudes) at each 
epoch are provided in Appendix CQ. Finally, the phased lightcurves of the Cepheids in F555W and 
F814W are shown in Figure 5. 



^Additionally, these values may be obtained through the HST Key Project Archives at 
http://www.ipac.caltech.edu/HOkpl. 



5.2. Mean Magnitudes 

Tables 6 and 7 list both intensity averaged ('av' subscript) and phase weighted ('ph' subscript) 
mean magnitudes for each Cepheid, defined as 

n , 

mav = -2.51ogioE-10"°-""'' (5) 

n 

uip^ = -2.51ogio J2 0M4>i+i - </>^-i)10-°-^™' , (6) 

where n is the total number of observations and rrii and 0j are the magnitude and phase of the 
ith observation in order of increasing phase. The variability levels of reduced x^ for DoPHOT and 
a for ALLFRAME are provided in the last columns of the tables. In the case of the F814W (/) 
observations, due to the fewer phase points available the phase weighted means have been adjusted 
by the small correction factor based on the y to / amplitude ratio, following the procedure 
described in Freedman et al. (1994). As may be expected, differences between ruav and ruph are 
larger when the phase coverage is less uniform. 

The periods determined from the DoPHOT and ALLFRAME fitting show very good 
agreement, usually within 5% or better. The mean uncertainty in the intensity and phase-weighted 
mean magnitudes is ±0.1 mag, which is comparable to the consistency of the DoPHOT and 
ALLFRAME magnitudes, as summarized in Table 4. This level of agreement in magnitude scales 
is lower than in most of the other galaxies in the Key Project sample, but is comparable to the 
errors found previously in galaxies near the distance limit of this project, e.g., NGC 4414 (Turner 
et al. 1998), NGC 1365 (Silbermann et al. 1999), and NGC 4548 (Graham et al. 1999). We have 
included these uncertainties in the total error budget for the distance to NGC 1326- A (§6). 

Figure 6 shows the y vs. V — I color magnitude diagram for NGC 1326-A, based on the 
DoPHOT photometry of the three WF chips. Phase-averaged mean magnitudes for the Cepheids 
are overplotted, along with the expected P = 10 — 60 day locus line for zero reddening and an 
assumed distance modulus of 31.4 mag. 



6. PL RELATIONS AND THE DISTANCE TO NGC 1326-A 

6.1. PL Relations and Apparent Distance Moduli 

Apparent distance moduli to NGC 1326-A in V and / were determined using the final set of 
Cepheids listed in Tables 5-7, and the calibrating PL relations from Madore & Freedman (1991): 

Mv = -2.76(logP-1.0) -4.16 (7) 
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Ml = -3.06(log P - 1.0) - 4.87 (8) 

These calibrations are based on a sample of 32 Cepheids in the LMC, and assume an LMC true 
modulus and average line-of-sight reddening of 18.50 it 0.10 and E{B — V)= 0.10 mag respectively. 
As in all other papers in this series, the slopes of the PL relations are fixed to the values given in 
equations (5) and (6), and only the mean shift from the LMC relation is fitted. This minimizes 
any biases which might be introduced by incompleteness at short periods in the NGC 1326-A 
sample. 

The PL relations for the NGC 1326-A Cepheids from the DoPHOT data are shown in Figure 
7. The relations were fitted using 14 of the Cepheids in Tables 5-7, shown as solid points in Figure 
7. Stars C08 and CIO were not used in the fit because they were identified cleanly only in the 
DoPHOT data set. Cll and C19 were not fitted because they show very anomalous colors in the 
DoPHOT data, differing by more than half a magnitude from the expected colors for Cepheids of 
their respective periods, compared to an rms photometric error of ~0.15 mag vnV — I (C19 also 
has a period below 10 days). Such anomalous colors are often a sign of an unresolved blend with 
a companion star, so as a conservative measure Cll and C19 were excluded from the PL fitting. 
C04 was also rejected because it lies more than 3(T above the mean PL relation, probably due 
to an unresolved blend with another star, which would also account for its low amplitude. The 
Cepheids which were not included in the fits are shown as open circles in Figure 7. The 14 stars 
used to fit the PL relation have periods in the range 10-50 days. 

The fits to the V and / PL relations were performed as described in Freedman et al. 
(1994a). Fitting the DoPHOT periods and phase weighted magnitudes yields apparent moduli 
HV = 31.36 ± 0.06 mag, ^i = 31.36 ± 0.06 mag, and E{V - I) = 0.00 ± 0.05 mag, where the 
quoted uncertainties refer to the rms dispersion in the mean PL fits only. The corresponding 
moduh from the ALLFRAME data set are //y = 31.39 ± 0.07 mag, /i/ = 31.34 ± 0.06 mag, and 
E{y — I) = 0.05 lb 0.03 mag. The best fitting PL relations are shown by the solid lines in Figure 
7. The dashed lines, drawn at ±0.54 mag for the V PL plot, and ±0.36 mag for the / PL plot, 
represent the 2a scatter of the best fitting PL relation for the LMC Cepheids (Madore & Freedman 
1991). 



6.2. Extinction and True Distance Modulus 

The true distance modulus to NGC 1326-A, /io, is given by 

/io = /iy - A{V) =fii- A{I) (9) 

where the V and / band absorption coefficients ^(V^) and A{I) obey the relation 
A(y)/E{V — I) = 2.45. This is consistent with the extinction laws Dean, Warren, & Cousins (1978), 
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Cardelli, Clayton k Mathis (1989), and Stanek (1996) and assumes Ry = A{V)/E{B - V) = 3.3. 
Applying this to the DoPHOT PL fits given above yields a true distance modulus /xq = 31. 36 ±0.11 
mag, again with the quoted uncertainty only reflecting the formal dispersion in the individual 
Cepheid distance moduli. The ALLFRAME data give a similar value for the true modulus, 
^0 = 31.27 ± 0.08 mag. The corresponding distances for the ALLFRAME and DoPHOT fits 
are 18.7 Mpc and 17.9 Mpc, respectively. The uncertainties associated with these distance are 
discussed below. 



6.3. Error Budget 

The error budget in the determination of the true distance modulus is summarized in Table 
8. To maintain consistency with the previous papers in this series we closely follow the analysis of 
Phelps et al. (1998). This paper contains a detailed discussion and justification for the individual 
error terms, and here we only summarize those aspects which are specific to NGC 1326-A. 

The first error terms in Table 8 {a-c, SI) are those arising from the LMC-based calibration of 
the PL relation, including errors in the assumed LMC distance and uncertainties in the calibrating 
Cepheid photometry. Because this uncertainty affects all Key Project galaxies exactly the same 
way, it is of a systematic nature. The second set of terms {d-e, Rl) include uncertainties in the 
LMC photometric zeropoints, as discussed in detail by Hill et al. (1998) and Stetson et al. (1998). 
These introduce a significant uncertainty in the true distance modulus because of the strong 
propagation of color errors in the dereddened modulus. Uncertainties in the PL fits and reddening 
to NGC 1326-A introduce an additional random error {f-g, R2). 

Another source of systematic uncertainty in the distance moduli is the uncertain dependence 
of the Cepheid PL relation on metal abundance (Kennicutt et al. 1998). However this is not 
a serious problem for NGC 1326-A. Spectrophotometry of five HII regions in the galaxy by 
Kennicutt et al. (1999) yields a mean oxygen abundance 12 -|- \og{0/H) = 8.48 it 0.16 when 
calibrated on the scale of Zaritsky, Kennicutt, & Huchra (1994). This is virtually identical to the 
mean value for the LMC of 8.50 it 0.1 when calibrated on the same system. Consequently any 
metallicity effect should be minimal, and the error term (S2) in Table 8 only reflects the effect 
of the uncertainty in the metal abundance itself, when propagated with the Cepheid metallicity 
dependence in Kennicutt et al. (1998). 

Combining these error terms in quadrature with the PL fits from the DoPHOT photometry 
yields final values for the distance modulus of NGC 1326-A of ^o = 31.36 it 0.17 (random) ±0.13 
(systematic) mag. The corresponding distance is 18.7 ± 1.5 (random) ± 1.2 (systematic) Mpc. 
The ALLFRAME analysis yields a distance that is 3.3% lower (hq = 31.27, d = 17.9 Mpc), with 
the same uncertainties. In this case we preferentially quote the DoPHOT distance, because the 
PL relations are somewhat tighter and the fitted distance modulus is less sensitive to whether the 
shortest-period variables are excluded. However both sets of distances are consistent within their 
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quoted errors. 



7. DISCUSSION 

NGC 1326-A is a relatively unstudied galaxy, and no previous distance measurements could 
be found in the literature. An extensive literature exists on the distance of the Fornax cluster, 
of course, as discussed in Madore et al. (1999). The distance of 18.7 Mpc that we derive to 
NGC 1326-A, although uncertain at the the 10% level, is in excellent agreement with the distance 
of 18.2 lb 1.7 (random) it 1.5 (systematic) Mpc derived to another Fornax cluster member, 
NGC 1365, based on measurements of 52 Cepheids (Silbermann et al. 1999). However the 
distances we derive to NGC 1326-A and NGC 1365 are significantly smaller than that derived 
for the third Fornax cluster galaxy in our sample, NGC 1425, at 22.2 it 1.7 (random) it 1.8 
(systematic) Mpc (Mould et al. 1999). A detailed comparison of these distances and their 
interpretation is given in Mould et al. (1999). 

We acknowledge the assistance of Matthew Trewhella in retrieving from archive the CCD 
image used in Figure 1. We also thank the anonymous referee for comments which improved the 
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A. SECONDARY STANDARDS IN THE NGC 1326-A FIELD 

Tables 9-1 1 list photometry for the stars selected as secondary standard stars in each of the 
WF chips, as described in §3.3 and used in the comparison shown in Figure 2. The tables list 
for each star the DoPHOT (x,y) coordinates on the CCD chips, DoPHOT F555W and F814W 
ground system magnitudes, the corresponding calibrated V and / DoPHOT magnitudes, and the 
calibrated V and I ALLFRAME magnitudes. 



B. OTHER VARIABLE STARS IN NGC 1326-A 

Tables 12-13 list identification information and photometry for 17 miscellaneous variable 
stars in NGC 1326-A. These stars include Cepheids which were excluded from the final sample 
because of uncertain periods, large magnitude errors, or inconsistencies between the ALLFRAME 
and DoPHOT data sets, long-period variables with periods longer than our sampling window, 
or other types of variable stars, as described in §4.2. Table 12 contains positional information 
and notes which provide additional information. Table 13 lists DoPHOT photometry and period 
information (when available) for these stars. 
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C. INDIVIDUAL EPOCH PHOTOMETRY OF CEPHEIDS 

Tables 14-15 list the DoPHOT F555W and F814W (ground system) photometry for the final 
sample of Cepheids on an epoch-by-epoch basis. Tables 16-17 list the corresponding ALLFRAME 
photometry. 
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Figure Captions 

Fig. 1. — V-band ground based image of NGC 1326-A, witli tlie approximate dimensions 
of the HST WFPC2 field of view overplotted. The bright galaxy on the edge of the image is 
NGC 1326-B. North is to the top and east to the left. 

Fig. 2. — Comparison between the DoPHOT/ALLFRAME V and I magnitudes among the 
secondary standard stars from the three WF CCDs. 

Fig. 3. — Median-filtered V-band images of the four WFPC2 chips. The locations of the 
Cepheids and other variable stars recovered in this study are indicated by circles, and are labeled 
as listed in Tables 5 and 12 . In each frame, the pyramid for the WFPC2 camera is in the lower 
lefthand corner. 

Fig. 4. — Expanded finder charts for the Cepheids (Table 5) and the other variable stars 
(Table 12). Each panel is 50 x 50 pixels on the WFC, corresponding to 5" square on the sky. 

Fig. 5. — Light curves for the Cepheid variables, based on the DoPHOT photometry. The V 
magnitudes are plotted as solid points, the / magnitudes as open squares. The errorbars reported 
by DoPHOT are indicated. 

Fig. 6. — V vs. V — I color magnitude diagram for NGC 1326-A, based on DoPHOT 
photometry from median filtered images of the four WFPC2 chips. The recovered Cepheid 
sample is shown by large points. The expected ridge line for Cepheids with 10 < P < 60 days 
and zero reddening is drawn for reference, assuming an apparent distance modulus of 31.4 mag. 
Photometric error bars for a typical single epoch of observation are also shown. 

Fig. 7. — PL relations in V (top) and / (bottom) for Cepheids in NGC 1326-A, based on 
the DoPHOT photometry. Cepheids included in the fitting are shown as solid points, while open 
circles denote Cepheids that were rejected from the fit, as described in §6.1. The solid line shows 
the fitted PL relation, while the dashed lines show the 2a intrinsic width of the PL relation in the 
LMC. 
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Table 1. NGC 1326- A Journal of Observations 



STScI 


1997 


Average 




No. 


Exposure 


Rootnamc ID 


UT Date 


HJD 


Filter 


Exp. 


Time (sec) 


U34L2601M 


AUG06 


2450667.0952 


F555W 


3 


3400 


U34L2701M 


AUG09 


2450670.1196 


F555W 


3 


3400 


U34L2801M 


AUG12 


2450673.0080 


F555W 


3 


3900 


U34L2901M 


AUG15 


2450675.9062 


F555W 


4 


5200 


U34L3001M 


AUG18 


2450679.2000 


F555W 


4 


5200 


U34L3101R 


AUG23 


2450684.3708 


F555W 


3 


3900 


U34L3201R 


AUG27 


2450687.7434 


F555W 


4 


5200 


U34L3301R 


SEPOl 


2450693.3174 


F555W 


3 


3900 


U34L3401O 


SEP05 


2450697.2925 


F555W 


4 


4600 


U34L3501R 


SEP12 


2450704.2744 


F555W 


3 


3400 


U34L3601R 


SEP17 


2450709.3821 


F555W 


3 


3400 


U34L3701R 


SEP24 


2450716.1699 


F555W 


3 


3400 


U34L2604M 


AUG06 


2450667.1765 


F814W 


3 


3600 


U34L2704M 


AUG09 


2450670.2008 


F814W 


3 


3600 


U34L2804M 


AUG12 


2450673.0917 


F814W 


3 


3900 


U34L3104R 


AUG23 


2450684.4542 


F814W 


3 


3900 


U34L3304R 


SEPOl 


2450693.4007 


F814W 


3 


3900 


U34L3504R 


SEP12 


2450704.3557 


F814W 


3 


3600 


U34L3604O 


SEP17 


2450709.4633 


F814W 


3 


3600 


U34L3704R 


SEP24 


2450716.2515 


F814W 


3 


3600 



Table 2. Coefficients Used for ALLFRAME Photometry 



Chip 


Filter 


Stars 


Aperture Correction 
Zeropoint* 


WFPC2 
Coeff.'' 


CI 


WF2 


F555W 


51 


-0.027±0.017 


22.522 


-0.984 


WF2 


F814W 


51 


+0.006±0.006 


21.616 


-1.857 


WF3 


F555W 


22 


+0.015±0.006 


22.530 


-0.934 


WF3 


F814W 


22 


+0.023±0.011 


21.638 


-1.818 


WF4 


F555W 


14 


+0.009±0.009 


22.506 


-0.964 


WF4 


F814W 


14 


-0.005±0.011 


21.609 


-1.875 



WFPC2 ZP values from Hill et al. (1998, Table 7). 



ALLFRAME instrumental F555W/F814W magnitudes (minst) are 
obtained from the fitted magnitudes (niflt) using the relation: minst = 
mflt + 2.5 X logt + C, where C = -25.00 + 0.016 + 2.5 X log4 + AC + ZP, and 
t is the exposure time in seconds. The terms in the C coefficient include: 
—25.00 as the ALLFRAME zeropoint, +0.016 due to the applied pixel area 
normalization, a 2.51og4 term since the data have been converted to integer 
format and multiplied by a factor of 4, and aperture correction (AC) and 
WFPC2 zeropoint (ZP) terms as given above. 
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Table 3. DoPhot Aperture Correction Coefficients'* and Zeropoints 



Filter 


Chip 


CFO 


CFl 




CF2 




CF3 




CF4 




CF5 




ZP 


F555W 


PCI 


-0.880 


-6.43E- 


-05 


+1.49E- 


-04 


-2.00E- 


-07 


-3.66E- 


-07 


-^5.31E- 


-07 


-7.677 


F555W 


WF2 


-0.702 


+1.67E- 


-04 


+2.63E- 


-04 


-2.34E- 


-07 


-3.02E- 


-07 


+4.66E- 


-08 


-7.586 


F555W 


WF3 


-0.614 


+1.16E- 


-06 


-1.02E- 


-04 


-1.24E- 


-07 


-4.39E- 


-08 


+2.67E- 


-07 


-7.599 


F555W 


WF4 


-0.682 


+3.37E- 


-04 


+1.34E- 


-04 


-4.68E- 


-07 


-3.46E- 


-07 


+2.15E- 


-07 


-7.601 


F814W 


PCI 


+1.065 


+4.33E- 


-05 


+1.46E- 


-04 


-2.29E- 


-07 


-3.11E- 


-07 


+3.98E- 


-07 


-8.548 


F814W 


WF2 


-0.740 


+4.31E- 


-05 


+1.07E- 


-04 


-1.71E- 


-07 


-2.32E- 


-07 


-f-2.18E- 


-07 


-8.416 


F814W 


WF3 


-0.763 


+4.00E- 


-05 


+4.78E- 


-05 


-3.78E- 


-08 


-6.64E- 


-08 


+5.68E- 


-09 


-8.472 


F814W 


WF4 


-0.764 


+1.92E- 


-04 


+1.27E- 


-04 


-2.63E- 


-07 


-2.52E- 


-07 


+6.88E- 


-08 


-8.471 



^Aperture correction coefficients determined from observation of Leo I dwarf galaxy field. 
Aperture correction value: AC = CFO + CFlxX + CF2xY H- CF3xX2 + CF4xY2 + CF5xXxY. 

''DoPhot zeropoints place photometry onto WFPC2 Ground System of Holtzrnann et al. (1995). 



Table 4. Comparison of DoPHOT and ALLFRAME Photometry 



Set 



Chip N(stars) 



AVito-v 



Alio-i 



Secondary WF2 55 

Standards WF3 62 

WF4 20 



-0.04 (0.01) -0.02 (0.02) 
-0.07 (0.01) -0.07 (0.01) 
-0.04 (0.03) -1-0.05 (0.01) 



Cepheids 



WF2 10 

WF3 6 

WF4 1 



-0.12 (0.08) -1-0.01 (0.15) 

-0.03 (0.06) -0.11 (0.12) 

-1-0.02 (...) -1-0.27 (...) 



Note: The magnitude differences listed are in the sense DoPHOT 
— ALLFRAME, and the quoted errors represent the standard 
deviation of the mean difference. 
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Table 5. Astrometry for NGC 1326-A Cepheids 



ID'' 


PL^ 


X<= 


yc 


RA(J2000)d 


DEC(J2000)'* 


Chip 


CI 


+ 


185.15 


385.24 


3:25:05.91 


-36:21:37.4 


WF2 


C2 


+ 


547.56 


542.25 


3:25:04.95 


-36:20:59.9 


WF2 


C3 


+ 


97.11 


690.93 


3:25:08.30 


-36:21:24.3 


WF2 


C4 




610.93 


493.90 


3:25:10.40 


-36:22:07.5 


WF3 


C5 


+ 


225.81 


312.48 


3:25:07.01 


-36:22:18.6 


WF3 


C6 


+ 


463.41 


510.73 


3:25:05.20 


-36:21:08.3 


WF2 


C7 


+ 


412.55 


527.10 


3:25:05.58 


-36:21:11.1 


WF2 


C8 




299.18 


94.68 


3:25:06.31 


-36:21:57.3 


WF3 


C9 


+ 


224.76 


274.70 


3:25:05.01 


-36:21:41.6 


WF2 


CIO 




356.75 


221.03 


3:25:07.34 


-36:22:03.2 


WF3 


Cll 




421.88 


269.38 


3:25:08.01 


-36:22:02.7 


WF3 


C12 


+ 


459.80 


303.39 


3:25:03.93 


-36:21:22.0 


WF2 


C13 


+ 


239.58 


302.26 


3:25:07.04 


-36:22:16.9 


WF3 


C14 


+ 


192.82 


88.33 


3:25:05.61 


-36:22:03.7 


WF3 


C15 


+ 


200.38 


238.98 


3:25:04.91 


-36:21:45.8 


WF2 


C16 


+ 


419.14 


189.51 


3:25:03.43 


-36:21:32.5 


WF2 


C17 


+ 


435.19 


394.31 


3:25:08.76 


-36:22:11.3 


WF3 


C18 


+ 


242.22 


221.38 


3:25:04.32 


-36:22:37.0 


WF4 


C19 




485.98 


662.95 


3:25:06.03 


-36:20:56.7 


WF2 



^Cepheids are ordered by increasing period. 

'^PL column is flagged if the cepheid is used in flt to the period- 
luminosity relation for NGC 1326-A. 

•^X and Y coordinates are derived from UT 1997 August 06 epoch. 

'^RA and DEC are derived using the IRAF task 
stsdas.toolbox.imgtools.xy2rd, STSDAS V2.0.1. 
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Table 6. DoPHOT Mean Photometry for NGC 1326-A Cepheids 



ID 


P 


-Terr 


x\ 


logP 


F555Wa„ 


FS14Wai, 


F555Wj,h 


FSMWph 


Vph 


Iph 


V-I 


COl 


50. 


(6) 


2S.9 


1.70 


25.11 


24.1S 


25.06 


24.16 


25.04 


24.12 


0.92 


C02 


40.S 


(4) 


IS.O 


1.61 


25.56 


24.82 


25.68 


24.85 


25.66 


24.81 


0.85 


COS 


S4.S 


(3) 


4S.8 


1.54 


25.52 


24.8S 


25.58 


24.87 


25.56 


24.83 


0.73 


C04 


S4.S 


(3) 


11.9 


1.54 


25.11 


24.21 


25.06 


24.14 


25.04 


24.10 


0.94 


C05 


S4.S 


(3) 


8.5 


1.54 


26.02 


25.0S 


26.03 


25.17 


26.01 


25.13 


0.88 


C06 


S2.1 


(3) 


52.8 


1.51 


25.7S 


24.95 


25.73 


24.93 


25.71 


24.89 


0.82 


C07 


29. S 


(3) 


24.5 


1.47 


25.95 


25.12 


25.93 


25.04 


25.91 


25.00 


0.91 


COS 


27.S 


(3) 


24.1 


1.44 


25.8S 


24.97 


25.84 


25.02 


25.82 


24.98 


0.84 


C09 


26.6 


(3) 


1S.9 


1.42 


26.07 


25.3S 


26.08 


25. 3S 


26.06 


25.34 


0.72 


CIO 


21.6 


(2) 


12.2 


1.S3 


26.27 


25.2S 


26.27 


25.15 


26.25 


25.04 


1.14 


Cll 


21.2 


(2) 


1.2 


1.S3 


26.3S 


25.00 


26.S4 


24.97 


26.34 


24.93 


1.40 


C12 


20.9 


(2) 


1S.4 


1.S2 


26.4S 


25.87 


26.44 


25.93 


26.42 


25.90 


0.52 


CIS 


20.5 


(2) 


4.5 


l.Sl 


26.56 


25.36 


26.56 


25.38 


26.54 


25.34 


1.20 


CM 


19. S 


(1) 


10.4 


1.29 


26.80 


25.7S 


26.66 


25.83 


26.64 


25.79 


0.85 


C15 


17.5 


(1) 


9.5 


1.24 


26.2S 


25.30 


26.S1 


25.41 


26.29 


25.37 


0.92 


C16 


15.4 


(1) 


4.1 


1.19 


27.07 


26.21 


27.06 


26.08 


27.04 


26.04 


1.00 


C17 


12.4 


(0.7) 


1S.3 


1.09 


26.66 


25.95 


26.66 


26.03 


26.64 


26.00 


0.64 


CIS 


11.4 


(0.8) 


4.2 


1.06 


26.66 


26.00 


26.71 


26.20 


26.69 


26.17 


0.52 


C19 


9.7 


(0.3) 


8.1 


0.99 


26.7S 


26.35 


26.77 


26.41 


26.76 


26.39 


0.37 



Table 7. ALLFRAME Mean Photometry for NGC 1326-A Cepheids 



ID 


P 


J'^crr 


Var. 
cr 


logP 


Vav 


lav 


Vph 


Iph 


v-v 


COl 


47.4 


(0.7) 


2.S 


1.68 


25.22 


24.2S 


25.18 


24.26 


0.92 


C02 


39.5 


(0.4) 


2.0 


1.60 


25.69 


24.81 


25.77 


24.83 


0.94 


COS 


35.9 


(0.7) 


3.2 


1.56 


25.44 


24.72 


25.54 


24.75 


0.79 


C04 


3S.7 


(0.6) 


l.S 


1.53 


25.19 


24.2S 


25.14 


24.20 


0.94 


C05 


32.0 


(1.2) 


1.2 


1.51 


26.03 


25.1S 


26.08 


25.23 


0.85 


C06 


30.8 


(0.3) 


2.4 


1.49 


25.75 


24.97 


25.77 


24.93 


0.84 


C07 


30.1 


(0.4) 


2.S 


1.48 


26.01 


25.15 


25.99 


25.13 


0.86 


COS 




















C09 


25.2 


(0.4) 


1.4 


1.40 


26.17 


25.31 


26.18 


25.33 


0.85 


CIO 




















Cll 


20.9 


(0.4) 


O.S 


1.S2 


26. SO 


25.15 


26. S3 


25.18 


1.15 


C12 


19.7 


(0.3) 


l.S 


1.29 


26.55 


25.81 


26.56 


25.71 


0.85 


CIS 


19.6 


(0.5) 


0.5 


1.29 


26.59 


25.52 


26.60 


25.61 


0.99 


C14 


20.3 


(0.6) 


0.9 


l.Sl 


26.63 


25.75 


26.58 


25.76 


0.82 


C15 


17.5 


(0.3) 


1.5 


1.24 


26. S8 


25.35 


26.40 


25.37 


1.03 


C16 


14.7 


(0.2) 


0.6 


1.17 


27.20 


26.21 


27.20 


26.20 


1.00 


C17 


12.3 


(0.1) 


0.6 


1.09 


26.64 


25.97 


26.67 


26.00 


0.67 


CIS 


10.3 


(0.2) 


O.S 


1.01 


26.69 


25.8S 


26.67 


25.89 


0.78 


C19 


9.S 


(0.1) 


O.S 


0.99 


26. S5 


26.17 


26. S4 


26.09 


0.75 
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Table 8. Error Budget in the Distance for NGC 1326-A 



Source of Uncertainty Error 

(mag) 

Cepheid Period Luminosity Calibration 

(a) LMC True Distance Modulus ±0.10 

(b) V-band LMC PL Zero Point ±0.05 

(c) I-band LMC PL Zero Point ±0.03 

(51) LMC PL Systematic Uncertainty ±0.12 

HST Photometric Calibration 

(d) WFPC2 V-band Photometry Zero Point ±0.05 

(e) WFPC2 I-band Photometry Zero Point ±0.05 
(Rl) HST Cahbration Uncertainty ±0.15 

NGC 1326-A Modulus 

(f) NGC 1326-A V-band PL Fitting ±0.06 

(g) NGC 1326-A Lband PL Fitting ±0.06 
(R2) Distance Modulus Uncertainty ±0.08 

Metallicity Effect 

(52) Uncertainty from MetaUicity Difference ±0.05 
(LMC vs. NGC1326-A) 

Total Uncertainty 

(R) Random Errors (R1+R2) ±0.17 

(S) Systematic Errors (S1+S2) ±0.13 

Note: SI is derived by combining (a), (b), and (c) in 
quadrature. Rl is derived by combining (d) and (e) in 
quadrature, but weighted by the reddening coefficients, 
Rl = [(1.45)2(0.05)2 + (2.45)2(0.05)2]^/2 ^ q^^ ^^^ j^2 

is derived by combining the partially correlated quantities 
(f) and (g) in quadrature. The individual random and 
systematic errors are then combined in quadrature to yield 
the total random (R) and systematic (S) errors. 
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Table 9. Photometry for WF2 Secondary Standards 



X^ 



Y 



DoPHOT 
V I 



ALLFRAME 
V I 



140.96 


349.65 


142.71 


287.06 


147.70 


473.61 


166.62 


183.35 


173.68 


539.46 


187.15 


212.91 


188.54 


188.93 


192.37 


376.85 


198.22 


216.76 


202.76 


726.39 


215.92 


86.67 


216.20 


631.36 


223.37 


141.22 


251.83 


116.54 


255.17 


88.57 


256.01 


213.12 


266.06 


411.81 


275.13 


138.64 


280.21 


393.94 


281.36 


581.86 


294.12 


363.87 


300.39 


606.80 


321.95 


107.89 


345.29 


653.94 


359.01 


533.60 


369.20 


475.85 


377.72 


503.14 


392.64 


523.50 


430.09 


473.95 


433.98 


449.86 


443.70 


187.70 


444.08 


265.85 


450.07 


391.52 


458.88 


462.63 


466.57 


460.78 



25.68 


0.02) 


24.52 ( 


25.95 


0.03) 


24.52 ( 


25.71 


0.04) 


25.47 ( 


25.09 


0.02) 


23.39 ( 


24.59 


0.02) 


24.65 ( 


25.06 


0.02) 


23.37 ( 


23.20 


0.01) 


23.11 ( 


25.15 


0.02) 


25.00 ( 


25.48 


0.03) 


25.32 ( 


25.48 


0.02) 


25.32 ( 


26.71 


0.03) 


25.47 ( 


25.99 


0.03) 


24.50 ( 


26.11 


0.04) 


24.76 ( 


25.70 


0.03) 


25.47 ( 


25.86 


0.02) 


24.32 ( 


25.75 


0.04) 


24.15 ( 


23.19 


0.02) 


21.63 ( 


25.31 


0.04) 


25.29 ( 


25.30 


0.01) 


25.07 ( 


25.24 


0.03) 


23.58 ( 


24.19 


0.03) 


23.74 ( 


25.56 


0.03) 


25.16 ( 


25.72 


0.03) 


24.20 ( 


24.04 


0.04) 


22.27 ( 


25.36 


0.02) 


23.68 ( 


26.08 


0.04) 


24.73 ( 


25.95 


0.03) 


24.57 ( 


24.48 


0.02) 


24.50 ( 


25.53 


0.03) 


25.41 ( 


26.40 


0.03) 


24.97 ( 


26.05 


0.04) 


25.44 ( 


25.64 


0.02) 


25.58 ( 


26.07 


0.03) 


24.72 ( 


25.70 


0.02) 


24.40 ( 


24.95 


0.02) 


24.19 ( 



(0.02) 
(0.02) 
(0.02) 
(0.02) 
(0.04) 
(0.02) 
(0.02) 
(0.02) 
(0.04) 
(0.05) 
(0.03) 
(0.02) 
(0.03) 
(0.04) 
(0.02) 
(0.03) 
(0.01) 
(0.05) 
(0.04) 
(0.02) 
(0.01) 
(0.03) 
(0.04) 
(0.02) 
(0.04) 
(0.03) 
(0.03) 
(0.02) 
(0.03) 
(0.03) 
(0.03) 
(0.04) 
(0.04) 
(0.03) 
(0.03) 



25.78 
26.00 
25.78 
25.19 
24.64 
25.15 
23.25 
25.21 
25.57 
25.49 
26.91 
26.08 
26.24 
25.81 
26.01 
25.84 
23.30 
25.45 
25.41 
25.28 
24.28 
25.55 
25.84 
24.01 
25.50 
26.18 
26.04 
24.58 
25.62 
26.47 
26.12 
25.79 
26.19 
25.82 
25.02 



(0.02 


24.60 


0.02) 


(0.02 


24.54 


0.01) 


(0.02 


25.46 


0.03) 


(0.01 


23.45 


0.01) 


(0.01 


24.68 


0.01) 


(0.01 


23.45 


0.01) 


(0.00 


23.13 


0.01) 


(0.01 


25.03 


0.02) 


(0.01 


25.41 


0.03) 


(0.01 


25.25 


0.04) 


(0.03 


25.58 


0.03) 


(0.03 


24.55 


0.02) 


(0.03 


24.80 


0.02) 


(0.02 


25.43 


0.03) 


(0.02 


24.40 


0.02) 


(0.02 


24.21 


0.01) 


(0.01 


21.71 


0.00) 


(0.01 


25.36 


0.03) 


(0.01 


25.18 


0.03) 


(0.01 


23.62 


0.01) 


(0.01 


23.80 


0.01) 


(0.02 


25.20 


0.03) 


(0.02 


24.26 


0.01) 


(0.01 


22.31 


0.01) 


(0.01 


23.81 


0.01) 


(0.03 


24.82 


0.02) 


(0.02 


24.62 


0.01) 


(0.01 


24.51 


0.02) 


(0.02 


25.45 


0.03) 


(0.03 


25.00 


0.02) 


(0.02 


25.44 


0.04) 


(0.01 


25.68 


0.03) 


(0.02 


24.77 


0.03) 


(0.01 


24.45 


0.01) 


(0.01 


24.23 


'0.01) 
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Table 9 — Continued 









DoPHOT 






ALLFRAME 




Xa 


Y 


V 




I 




V 




I 




468.80 


149.52 


25.03 


;o.o2) 


25.10 


;o.o2) 


25.14 


0.01) 


25.12 


;o.o2) 


473.49 


485.00 


25.60 


;o.o2) 


25.25 


;o.o4) 


25.70 


0.01) 


25.34 


;o.o3) 


475.24 


530.27 


25.37 


;o.o2) 


25.38 


;o.o4) 


25.47 


0.02) 


25.41 


;o.o3) 


477.42 


557.90 


25.31 


;o.o2) 


25.38 


;o.o4) 


25.38 


0.01) 


25.43 


;o.o5) 


486.58 


480.36 


25.28 


;o.o2) 


25.12 


;o.o4) 


25.41 


0.01) 


25.16 


;o.o3) 


492.53 


418.92 


25.62 


;o.o2) 


24.34 


;o.o4) 


25.73 


0.02) 


24.36 


;o.oi) 


494.50 


529.67 


26.00 


;o.o2) 


24.56 


;o.o4) 


26.07 


0.02) 


24.59 


;o.o2) 


496.36 


300.87 


26.13 


;o.o3) 


24.43 


;o.o2) 


26.19 


0.02) 


24.52 


;o.o2) 


500.92 


755.29 


25.06 


;o.o3) 


25.17 


;o.o2) 


25.21 


0.01) 


25.19 


;o.o3) 


503.99 


729.88 


26.53 


;o.o4) 


25.21 


;o.o3) 


26.59 


0.03) 


25.22 


;o.o3) 


510.40 


187.05 


23.94 


;o.o2) 


23.55 


;o.o2) 


24.03 


0.01) 


23.60 


;o.oi) 


512.55 


515.64 


24.86 


;o.o2) 


23.29 


;o.o2) 


24.94 


0.01) 


23.31 


;o.oi) 


513.68 


463.73 


24.67 


;o.oi) 


24.76 


;o.o2) 


24.75 


0.01) 


24.80 


;o.o2) 


515.61 


488.79 


24.93 


;o.o3) 


23.10 


;o.o2) 


24.95 


0.01) 


23.13 


;o.oi) 


566.02 


528.23 


25.53 


;o.o3) 


25.59 


;o.o4) 


25.64 


0.02) 


25.64 


;o.o3) 


580.93 


511.01 


25.45 


;o.o2) 


25.43 


;o.o3) 


25.55 


0.01) 


25.43 


;o.o3) 


585.69 


407.31 


26.64 


;o.o5) 


25.18 


;o.o3) 


26.75 


0.04) 


25.22 


;o.o3) 



^X and Y coordinates arc derived from UT 1997 August 06 epoch. 
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Table 10. Photometry for WF3 Secondary Standards 



X^ 



Y 



DoPHOT 
V I 



ALLFRAME 
V I 



113.30 


467.79 


123.87 


316.10 


167.03 


196.51 


217.75 


132.69 


219.94 


205.60 


220.51 


330.99 


232.10 


305.34 


239.53 


352.16 


245.59 


86.09 


252.90 


125.29 


253.99 


541.31 


268.01 


76.50 


275.36 


689.03 


299.01 


289.90 


299.90 


540.05 


305.93 


663.39 


307.95 


568.52 


310.54 


290.27 


314.11 


394.59 


321.62 


568.46 


326.16 


621.55 


335.34 


149.15 


341.61 


574.70 


365.50 


307.88 


403.32 


99.32 


405.66 


782.52 


414.42 


628.68 


417.58 


78.04 


430.79 


374.02 


442.67 


502.92 


444.13 


289.70 


459.20 


343.29 


471.33 


526.16 


485.86 


564.42 


530.95 


308.74 



26.23 


0.04) 


24.67 ( 


25.74 


0.02) 


25.39 ( 


25.72 


0.02) 


25.27 ( 


25.42 


0.02) 


24.73 ( 


25.28 


0.02) 


23.63 ( 


25.81 


0.05) 


25.76 ( 


24.90 


0.03) 


24.16 ( 


26.52 


0.04) 


24.91 ( 


26.54 


0.04) 


24.84 ( 


25.97 


0.02) 


24.30 ( 


25.41 


0.01) 


24.54 ( 


25.75 


0.04) 


25.29 ( 


25.94 


0.03) 


24.97 ( 


26.16 


0.03) 


24.60 ( 


25.63 


0.04) 


24.85 ( 


26.01 


0.03) 


25.55 ( 


25.15 


0.02) 


25.35 ( 


25.23 


0.03) 


24.86 ( 


25.16 


0.03) 


23.12 ( 


26.53 


0.05) 


25.18 ( 


26.30 


0.03) 


24.96 ( 


25.29 


0.03) 


23.31 ( 


23.68 


0.02) 


22.31 ( 


25.16 


0.02) 


25.13 ( 


24.55 


0.04) 


24.40 ( 


26.14 


0.04) 


24.23 ( 


23.53 


0.02) 


23.43 ( 


24.77 


0.03) 


23.39 ( 


25.37 


0.02) 


24.16 ( 


24.77 


0.02) 


24.78 ( 


26.19 


0.03) 


24.65 ( 


24.75 


0.02) 


24.75 ( 


25.90 


0.02) 


24.67 ( 


25.44 


0.04) 


25.26 ( 


26.21 


0.03) 


24.66 ( 



(0.02) 
(0.04) 
(0.03) 
(0.03) 
(0.01) 
(0.04) 
(0.03) 
(0.02) 
(0.04) 
(0.03) 
(0.03) 
(0.03) 
(0.03) 
(0.02) 
(0.02) 
(0.04) 
(0.04) 
(0.03) 
(0.04) 
(0.03) 
(0.04) 
(0.02) 
(0.01) 
(0.03) 
(0.02) 
(0.02) 
(0.02) 
(0.01) 
(0.02) 
(0.02) 
(0.03) 
(0.04) 
(0.03) 
(0.04) 
(0.04) 



26.36 
25.80 
25.84 
25.47 
25.36 
25.87 
25.00 
26.57 
26.59 
26.07 
25.47 
25.87 
26.03 
26.25 
25.70 
26.08 
25.25 
25.33 
25.27 
26.58 
26.40 
25.33 
23.75 
25.27 
24.53 
26.23 
23.64 
24.80 
25.50 
24.87 
26.30 
24.87 
26.02 
25.51 
26.28 



(0.03 


24.77 


0.03) 


(0.02 


25.51 


0.04) 


(0.03 


25.42 


0.03) 


(0.02 


24.86 


0.02) 


(0.01 


23.75 


0.01) 


(0.03 


25.82 


0.04) 


(0.02 


24.25 


0.02) 


(0.03 


25.01 


0.03) 


(0.03 


25.02 


0.02) 


(0.02 


24.45 


0.02) 


(0.01 


24.66 


0.03) 


(0.02 


25.35 


0.03) 


(0.02 


25.00 


0.03) 


(0.02 


24.71 


0.02) 


(0.02 


24.98 


0.02) 


(0.02 


25.54 


0.03) 


(0.01 


25.42 


0.04) 


(0.01 


25.03 


0.03) 


(0.02 


23.25 


0.01) 


(0.03 


25.24 


0.03) 


(0.03 


25.11 


0.02) 


(0.01 


23.44 


0.01) 


(0.01 


22.33 


0.01) 


(0.01 


25.30 


0.03) 


(0.01 


24.47 


0.02) 


(0.03 


24.25 


0.02) 


(0.01 


23.47 


0.01) 


(0.01 


23.50 


0.01) 


(0.02 


24.32 


0.01) 


(0.01 


24.88 


0.02) 


(0.02 


24.79 


0.02) 


(0.01 


24.88 


0.05) 


(0.02 


24.83 


0.02) 


(0.01 


25.33 


0.02) 


(0.03 


24.80 


0.03) 
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Table 10 — Continued 









DoPHOT 






ALLFRAME 




Xa 


Y 


V 




I 




V 




I 




556.95 


563.20 


25.70 


0.02) 


24.07 


;o.o2) 


25.78 


;o.oi) 


24.14 


0.01) 


564.25 


420.70 


22.63 


0.02) 


22.37 


;o.oi) 


22.75 


;o.oi) 


22.46 


0.01) 


577.73 


429.41 


25.86 


0.02) 


24.35 


;o.o2) 


25.93 


;o.o2) 


24.46 


0.02) 


586.57 


378.54 


24.02 


0.04) 


23.40 


;o.o2) 


24.06 


;o.oi) 


23.50 


0.01) 


587.83 


700.23 


26.47 


0.04) 


24.77 


;o.o3) 


26.52 


;o.o3) 


24.85 


0.03) 


603.83 


778.79 


26.66 


0.02) 


25.06 


;o.o5) 


26.79 


;o.o3) 


25.13 


0.04) 


611.57 


508.83 


23.57 


0.01) 


23.48 


;o.oi) 


23.68 


;o.oi) 


23.57 


0.01) 


617.26 


429.29 


25.12 


0.02) 


23.33 


;o.o3) 


25.24 


;o.oi) 


23.38 


0.01) 


648.66 


763.49 


25.36 


0.04) 


25.28 


;o.o3) 


25.39 


;o.oi) 


25.27 


0.03) 


678.93 


543.15 


25.76 


0.04) 


24.02 


;o.o2) 


25.87 


;o.o2) 


24.06 


0.01) 


679.63 


301.03 


24.95 


0.02) 


24.74 


;o.o4) 


25.05 


;o.oi) 


24.92 


0.03) 


683.87 


686.51 


24.99 


0.01) 


25.18 


;o.o4) 


25.06 


;o.oi) 


25.19 


0.04) 


685.51 


638.24 


23.12 


0.02) 


22.39 


;o.o3) 


23.16 


;o.oi) 


22.35 


0.01) 


702.25 


598.77 


25.02 


0.02) 


23.78 


;o.o3) 


25.10 


;o.oi) 


23.80 


0.01) 


714.37 


598.01 


25.77 


0.03) 


24.26 


;o.o2) 


25.89 


;o.o3) 


24.30 


0.01) 


720.61 


648.82 


25.84 


0.03) 


24.27 


;o.o4) 


25.90 


;o.o2) 


24.32 


0.02) 


722.70 


559.34 


24.57 


0.02) 


24.79 


;o.o4) 


24.59 


;o.oi) 


24.78 


0.02) 


723.63 


734.81 


26.12 


0.03) 


24.86 


;o.o4) 


26.17 


;o.o2) 


24.90 


0.02) 


738.68 


539.00 


26.03 


0.04) 


24.83 


;o.o3) 


26.17 


;o.o3) 


24.89 


0.03) 


747.90 


478.86 


25.82 


0.02) 


24.18 


;o.o3) 


25.93 


;o.o2) 


24.25 


0.02) 


750.23 


667.98 


24.75 


0.02) 


23.31 


;o.o3) 


24.79 


;o.oi) 


23.29 


0.01) 


762.19 


626.60 


25.94 


0.04) 


24.75 


;o.o2) 


26.06 


;o.o3) 


24.77 


0.02) 


779.31 


385.82 


25.39 


0.02) 


25.30 


;o.o4) 


25.50 


;o.o2) 


25.38 


0.03) 



*X and Y coordinates are derived from UT 1997 August 06 epoch. 
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Table 11. Photometry for WF4 Secondary Standards 









DoPHOT 






ALLFRAME 




X^' 


Y 


V 




I 




V 




I 




162.83 


185.95 


26.14 


0.03) 


24.58 


0.03) 


26.12 


0.03) 


24.53 


0.01) 


205.49 


358.85 


25.23 


0.04) 


25.31 


0.04) 


25.20 


0.01) 


25.32 


0.02) 


215.67 


310.20 


26.46 


0.04) 


24.77 


0.03) 


26.41 


0.03) 


24.77 


0.02) 


248.13 


318.95 


26.36 


0.04) 


24.63 


0.03) 


26.29 


0.02) 


24.56 


0.01) 


259.18 


145.25 


26.30 


0.03) 


25.82 


0.04) 


26.32 


0.02) 


25.80 


0.04) 


266.79 


179.39 


25.21 


0.02) 


24.68 


0.04) 


25.24 


0.01) 


24.67 


0.02) 


303.49 


190.27 


26.21 


0.03) 


24.94 


0.03) 


26.17 


0.02) 


24.93 


0.03) 


314.26 


247.39 


25.79 


0.02) 


25.18 


0.04) 


25.82 


0.02) 


25.16 


0.03) 


368.66 


254.28 


26.21 


0.02) 


24.89 


0.03) 


26.24 


0.02) 


24.85 


0.02) 


374.97 


355.20 


25.19 


0.02) 


23.66 


0.03) 


25.14 


0.01) 


23.63 


0.01) 


387.49 


320.09 


25.14 


0.04) 


24.97 


0.04) 


25.11 


0.01) 


24.97 


0.02) 


441.78 


120.31 


25.68 


0.03) 


25.41 


0.04) 


25.74 


0.01) 


25.47 


0.05) 


447.70 


236.39 


24.28 


0.03) 


24.09 


0.05) 


24.27 


0.01) 


24.15 


0.01) 


456.73 


348.82 


26.03 


0.02) 


24.58 


0.04) 


26.07 


0.02) 


24.63 


0.02) 


507.16 


118.35 


24.86 


0.02) 


22.94 


0.04) 


24.90 


0.01) 


23.00 


0.01) 


507.78 


229.01 


26.66 


0.05) 


25.37 


0.04) 


26.66 


0.03) 


25.45 


0.04) 


533.63 


250.54 


25.47 


0.02) 


25.51 


0.05) 


25.52 


0.01) 


25.53 


0.04) 


608.07 


109.54 


24.81 


0.04) 


24.61 


0.02) 


24.80 


0.01) 


24.67 


0.02) 


623.71 


129.27 


26.30 


0.05) 


24.85 


0.03) 


26.34 


0.03) 


24.90 


0.02) 


631.06 


408.56 


26.21 


0.02) 


24.47 


0.04) 


26.13 


0.03) 


24.44 


0.01) 



^X and Y coordinates are derived from UT 1997 August 06 epoch. 
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Table 12. Astrometry for Other NGC 1326-A Variables 



ID^ 


X^ 


yb 


RA(J2000)^ 


DEC(J2000)^ 


Chip 


VI 


454.36 


248.19 


3:25:08.10 


-36:21:59.0 


WF3 


V2 


667.16 


544.71 


3:25:11.02 


-36:22:07.7 


WF3 


V3 


342.21 


325.48 


3:25:07.81 


-36:22:12.1 


WF3 


V4 


83.12 


482.06 


3:25:07.06 


-36:21:38.9 


WF2 


V5 


662.70 


743.72 


3:25:12.05 


-36:22:23.1 


WF3 


V6 


172.49 


609.23 


3:25:07.38 


-36:21:23.9 


WF2 


V7 


382.57 


126.42 


3:25:07.00 


-36:21:54.4 


WF3 


V8 


743.64 


632.98 


3:25:11.97 


-36:22:09.5 


WF3 


V9 


274.84 


193.41 


3:25:06.68 


-36:22:06.4 


WF3 


VIO 


768.85 


334.02 


3:25:10.54 


-36:21:45.2 


WF3 


Vll 


103.38 


389.29 


3:25:03.40 


-36:22:00.9 


PCI 


V12 


105.46 


99.80 


3:25:04.37 


-36:22:18.8 


WF4 


V13 


680.72 


136.35 


3:25:08.93 


-36:21:35.9 


WF3 


V14 


312.74 


475.72 


3:25:05.79 


-36:21:22.0 


WF2 


V15 


365.40 


218.52 


3:25:07.39 


-36:22:02.5 


WF3 


V16 


280.02 


329.34 


3:25:05.05 


-36:21:33.9 


WF2 


V17 


318.11 


725.72 


3:25:09.79 


-36:22:44.0 


WF3 



'^Variables are ordered by increasing period. 

*^X and Y coordinates are derived from UT 1997 August 06 
epoch. 

'^RA and DEC are derived using the IRAF task 
stsdas.toolbox.imgtools.xy2rd, STSDAS V2.0.1. 

Notes on individual variables. V5: possible nonstellar 
object? V7: possible cepheid? V8: possible cepheid? 
V9: possible cepheid? This variable was not recovered by 
ALLFRAME. Vll: This variable from PC chip was only 
measured by DoPHOT, as ALLFRAME reductions of PCI 
were not performed due to the few variables found by the 
DoPHOT reduction and analysis. V12: possible cepheid? 
Variable lies near pyramid corner of chip. V13: possible 
cepheid? There is a strong diffraction spike in I-band due to 
a nearby brighter star which may contaminate F814W mag. 
measurement for this variable. V14: There is also a strong 
alias at 7.3d. V15: Only V-band photometry was obtained 
by DoPHOT, the star not being recovered in DoPHOT I-band 
photometry. V16: Noticeable aliases at 9. 2d and 6. Id. V17: 
possible cepheid? Only V-band photometry was obtained by 
DoPHOT and this variable was not recovered by ALLFRAME. 
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Table 13. DoPHOT Mean Photometry for Other NGC 1326-A Variables 



ID P Perr x'r log P Vph V V-Iph 



VI 


>60 




7.3 


>1.78 


24.65 


22.73 


1.92 


V2 


>60 




9.0 


>1.78 


26.09 


24.18 


1.91 


V3 


55 


(4) 


12.9 


1.74 


24.22 


23.35 


0.87 


V4 


52. 


(5) 


7.5 


1.72 


22.87 


21.44 


1.43 


V5 


>50 




17.8 


1.70 


23.38 


22.77 


0.61 


V6 


>40 




11.9 


1.60 


24.80 


23.06 


1.74 


V7 


36.0 


(5) 


12.4 


1.56 


25.96 


24.77 


1.19 


V8 


30.5 


(4) 


4.3 


1.48 


26.15 


25.39 


0.76 


V9 


25. 


(2) 


5.4 


1.40 


25.89 


24.86 


1.03 


VIO 


22.8 


(1.5) 


8.2 


1.36 


25.92 


25.38 


0.54 


Vll 


22.8 


(1.2) 


8.9 


1.36 


26.67 


25.74 


0.93 


V12 


20.7 


(2) 


4.3 


1.32 


25.98 


24.90 


1.08 


V13 


17.4 


(1) 


4.5 


1.24 


26.34 


25.23 


1.11 


V14 


16.2 


(1.5) 


2.3 


1.21 


25.92 


25.18 


0.74 


V15 


16.0 


(1) 


4.5 


1.20 


26.79 






V16 


15.5 


(0.5) 


8.5 


1.19 


26.81 


26.52 


0.29 


V17 


12.6 


(1) 


2.9 


1.10 


27.09 
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Table 1. DoPHOT F555W Photometry at Individual Epochs 



JD 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


2450000.+ 


CI 


C2 


C3 


C4 


C5 


C6 


C7 


C8 


667.0953 


25.11 0.06 


25.78 0.07 


26.28 0.14 


25.15 0.05 


25.64 0.10 


26.25 0.09 


26.27 0.11 


26.17 0.12 


670.1196 


25.17 0.06 


25.40 0.04 


26.25 0.30 


25.11 0.05 


25.85 0.09 


26.31 0.11 


26.31 0.10 


25.93 0.14 


673.0080 


25.27 0.07 


25.29 0.06 


25.16 0.08 


25.17 0.05 


26.00 0.08 


25.92 0.07 


26.31 0.10 


26.30 0.14 


675.9063 


25.31 0.06 


25.36 0.05 


25.03 0.06 


25.38 0.05 


26.05 0.23 


25.13 0.04 


26.46 0.12 


26.43 0.17 


679.2000 


25.42 0.05 


25.48 0.04 


25.20 0.05 


25.38 0.05 


26.27 0.08 




25.49 0.04 


26.06 0.09 


684.3709 


25.46 0.06 




25.45 0.09 


25.07 0.06 


26.44 0.13 


25.60 0.07 


25.68 0.07 


25.46 0.07 


687.7434 


25.65 0.06 


25.62 0.06 


25.64 0.06 


24.86 0.05 


26.39 0.10 


25.60 0.05 


25.72 0.07 


25.56 0.08 


693.3174 


25.13 0.05 


25.87 0.06 


25.94 0.13 


24.84 0.04 


26.29 0.12 


26.35 0.17 


26.08 0.08 


26.00 0.10 


697.2925 


24.58 0.06 




26.15 0.13 


24.96 0.05 


25.62 0.07 


26.05 0.08 


26.37 0.10 


26.12 0.10 


704.2745 


24.80 0.04 


26.29 0.08 


26.14 0.11 


25.17 0.05 


25.93 0.15 


25.91 0.09 


26.33 0.11 


26.45 0.21 


709.3821 


24.83 0.04 


25.44 0.07 


24.82 0.07 


25.25 0.06 


26.00 0.10 


25.27 0.05 


25.47 0.08 


25.19 0.06 


716.1700 


25.07 0.07 


25.44 0.06 




25.17 0.05 


26.12 0.13 


25.53 0.06 


25.67 0.09 


25.73 0.10 


2450000.+ 


C9 


CIO 


Cll 


C12 


C13 


C14 


C15 


C16 


667.0953 


25.85 0.08 


26.13 0.11 


26.41 0.15 


27.01 0.22 


26.34 0.13 


26.24 0.11 


26.49 0.14 


27.01 0.18 


670.1196 


25.92 0.09 


26.92 0.24 


26.50 0.19 


26.60 0.15 


26.57 0.15 


26.75 0.22 


26.07 0.12 


26.54 0.13 


673.0080 


26.11 0.09 


26.42 0.18 




26.31 0.11 


26.82 0.15 


27.06 0.24 


26.18 0.10 


27.02 0.17 


675.9063 


26.38 0.11 


26.53 0.19 


26.19 0.11 


25.92 0.07 


26.93 0.20 


27.38 0.29 


26.41 0.12 


26.92 0.16 


679.2000 


26.44 0.09 


26.81 0.19 


26.27 0.12 


26.21 0.09 


27.00 0.17 


26.83 0.14 


26.88 0.15 


27.47 0.24 


684.3709 


26.70 0.16 


25.82 0.10 


26.79 0.22 


26.79 0.16 


26.22 0.12 


26.09 0.13 


26.39 0.12 


26.89 0.17 


687.7434 


25.57 0.06 


26.19 0.11 


26.52 0.12 


26.80 0.14 


26.36 0.11 




25.93 0.08 


27.37 0.23 


693.3174 


25.71 0.07 


26.70 0.21 


25.96 0.10 


26.11 0.09 


26.88 0.17 


27.26 0.28 


26.43 0.10 


27.60 0.36 


697.2925 


26.04 0.09 


26.63 0.16 


26.20 0.14 


26.27 0.09 


26.71 0.47 


26.85 0.17 


26.66 0.13 


26.79 0.14 


704.2745 


26.36 0.12 


25.63 0.10 


26.53 0.20 


26.74 0.15 


26.14 0.12 




25.80 0.09 


27.25 0.20 


709.3821 


26.67 0.18 


25.85 0.09 


26.54 0.18 


27.00 0.16 


26.47 0.13 


27.05 0.25 


25.98 0.11 


27.91 0.41 


716.1700 


25.79 0.07 


26.49 0.18 


26.01 0.10 


26.11 0.09 


26.77 0.16 


27.35 0.35 


26.75 0.19 


26.77 0.16 


2450000.+ 


C17 


C18 


C19 


VI 


V2 


V3 


V4 


V5 


667.0953 




26.98 0.16 


27.13 0.21 


24.50 0.05 


26.59 0.17 


24.26 0.04 


23.04 0.04 


23.34 0.04 


670.1196 


26.56 0.16 


26.49 0.12 


26.46 0.14 


24.61 0.07 


26.53 0.15 


24.30 0.04 




23.28 0.04 


673.0080 


27.30 0.25 


26.33 0.10 


27.07 0.20 


24.47 0.05 


26.51 0.14 


24.37 0.03 


22.96 0.04 


23.32 0.04 


675.9063 


26.99 0.18 


26.85 0.14 


26.95 0.19 


24.53 0.05 


26.46 0.13 


24.40 0.04 


22.85 0.03 




679.2000 


26.57 0.12 


27.04 0.16 


26.49 0.10 


24.48 0.04 


26.24 0.08 


24.45 0.03 


22.75 0.03 


23.35 0.04 


684.3709 


27.10 0.24 


26.55 0.13 


27.03 0.17 


24.50 0.05 


26.30 0.09 


24.46 0.03 


22.74 0.03 


23.32 0.03 


687.7434 


27.44 0.30 


27.25 0.21 


26.36 0.10 


24.59 0.05 


26.10 0.10 


24.40 0.06 


22.72 0.03 


23.41 0.03 


693.3174 


26.17 0.09 


26.52 0.12 


27.36 0.23 


24.61 0.05 


25.98 0.07 


24.42 0.04 


22.75 0.03 


23.34 0.03 


697.2925 


27.04 0.20 


26.57 0.11 


26.52 0.12 


24.66 0.04 


25.90 0.08 


24.35 0.03 


22.80 0.03 


23.47 0.03 


704.2745 


26.11 0.12 


26.39 0.12 




24.70 0.05 


25.86 0.08 


24.02 0.03 


22.98 0.04 


23.54 0.03 


709.3821 


26.58 0.15 


26.84 0.14 


26.41 0.12 


24.76 0.06 


25.74 0.08 


23.97 0.04 


23.02 0.04 


23.60 0.03 


716.1700 


26.29 0.10 


26.55 0.14 


26.89 0.16 


24.95 0.05 


25.87 0.10 


24.01 0.04 


23.07 0.04 




2450000.+ 


V6 


V7 


V8 


V9 


VIO 


Vll 


V12 


V13 


667.0953 


24.86 0.06 


26.06 0.12 


26.47 0.14 


26.24 0.12 


25.59 0.08 


27.00 0.17 




26.76 0.22 


670.1196 


25.00 0.08 


26.24 0.16 




26.18 0.14 


26.07 0.11 


27.18 0.22 


25.98 0.11 


27.03 0.30 


673.0080 


24.96 0.06 


26.23 0.15 


26.16 0.10 


25.70 0.06 


26.17 0.10 


26.54 0.14 


26.00 0.10 


26.75 0.21 


675.9063 


24.90 0.04 


26.42 0.20 


26.08 0.12 


25.69 0.08 


26.25 0.13 


26.27 0.10 


26.32 0.12 


26.05 0.13 


679.2000 


24.84 0.04 


26.39 0.14 


25.98 0.08 


25.84 0.07 


26.17 0.09 


26.43 0.11 


26.20 0.11 


26.17 0.11 


684.3709 


24.87 0.05 


25.64 0.12 


25.85 0.10 


25.78 0.09 


25.78 0.12 


26.60 0.12 


25.71 0.07 


26.66 0.25 


687.7434 


24.75 0.04 


25.59 0.09 


26.11 0.09 


26.01 0.08 


25.54 0.08 


26.91 0.10 


25.87 0.08 


26.67 0.20 


693.3174 


24.78 0.05 


26.00 0.13 


26.48 0.13 


26.12 0.10 


26.08 0.11 


27.38 0.20 


26.03 0.10 


26.00 0.13 


697.2925 


24.76 0.04 


25.88 0.11 




26.01 0.09 




26.27 0.10 


26.23 0.11 


26.12 0.14 


704.2745 


24.79 0.06 


26.00 0.12 


26.20 0.13 


25.84 0.10 


26.04 0.12 


26.91 0.15 


25.85 0.09 


26.55 0.21 


709.3821 


24.65 0.05 


26.44 0.16 


25.95 0.10 




25.75 0.09 


27.05 0.20 


25.88 0.11 


26.06 0.13 


716.1700 






26.07 0.11 


26.21 0.12 


26.04 0.12 


27.24 0.21 


26.31 0.17 


26.23 0.14 
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Table 1 — Continued 



JD m ± Am m ± Am m it Am m ± Am m it Am m it Am m ± Am m ± Am 



2450000.+ V14 V15 V16 V17 

667.0953 25.93 0.10 26.38 0.15 

670.1196 25.87 0.11 26.75 0.33 27.02 0.20 27.56 0.34 

673.0080 25.95 0.09 27.99 0.21 26.95 0.18 27.07 0.18 

675.9063 27.55 0.43 27.30 0.22 26.81 0.16 

679.2000 26.03 0.08 27.13 0.25 26.41 0.11 26.89 0.15 

684.3709 25.70 0.06 26.36 0.16 

687.7434 26.69 0.20 26.95 0.17 

693.3174 25.87 0.08 27.25 0.30 27.24 0.20 27.34 0.25 

697.2925 25.97 0.08 26.38 0.14 26.46 0.10 27.12 0.16 

704.2745 25.99 0.10 27.110.28 27.12 0.20 27.17 0.24 

709.3821 26.15 0.11 27.32 0.34 26.80 0.14 27.47 0.32 

716.1700 26.03 0.10 26.34 0.17 26.79 0.15 26.99 0.29 
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Table 2. DoPHOT F814W Photometry at Individual Epochs 



JD 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 








2450000.+ 


CI 


C2 


C3 


C4 


C5 


C6 


C7 


C8 


667.1765 


24.20 0.05 


24.94 0.07 


25.19 0.10 


24.09 0.05 


25.20 0.11 


25.13 0.07 


25.07 0.09 


24.87 0.10 


670.2009 


24.10 0.05 


24.76 0.07 


25.17 0.09 


24.26 0.05 


24.93 0.08 


25.36 0.09 


25.44 0.12 


25.20 0.12 


673.0917 


24.16 0.05 


24.66 0.05 


24.67 0.10 


24.20 0.05 


24.99 0.08 


25.15 0.08 


25.27 0.08 




684.4542 


24.54 0.05 


24.69 0.06 


24.68 0.07 


24.14 0.05 


25.00 0.09 


24.76 0.08 


24.93 0.06 


24.93 0.12 


693.4007 


24.29 0.05 


24.82 0.05 


25.08 0.13 


24.04 0.06 


25.32 0.10 


25.00 0.08 


25.09 0.08 


25.14 0.12 


704.3557 


24.06 0.05 


25.15 0.08 


25.34 0.13 


24.29 0.06 


24.91 0.09 


25.02 0.07 


25.46 0.13 


25.29 0.13 


709.4633 


24.03 0.05 


24.81 0.07 


24.47 0.07 


24.38 0.07 


24.95 0.08 


24.62 0.06 


24.83 0.08 


24.58 0.06 


716.2515 


24.14 0.05 


24.78 0.07 


24.44 0.07 


24.37 0.06 


25.48 0.13 


24.75 0.06 


26.02 0.08 


24.96 0.11 


2450000.+ 


C9 


CIO 


Cll 


C12 


C13 


C14 


C15 


C16 


667.1765 


25.31 0.09 


25.32 0.20 


25.04 0.11 


25.90 0.13 


25.32 0.15 


25.40 0.16 


25.55 0.12 


25.98 0.17 


670.2009 


25.13 0.09 


25.24 0.14 


24.97 0.12 


25.98 0.15 


25.41 0.12 


25.68 0.19 


25.25 0.11 


26.16 0.20 


673.0917 


25.26 0.09 


25.42 0.15 


24.99 0.11 


25.99 0.15 


25.26 0.11 


25.81 0.19 


25.13 0.09 


26.20 0.19 


684.4542 


25.67 0.14 


25.05 0.12 


25.20 0.12 


25.85 0.17 


25.52 0.16 


25.46 0.14 


25.51 0.12 


26.42 0.22 


693.4007 


25.04 0.07 


25.56 0.15 


25.14 0.10 


25.53 0.10 


25.30 0.11 


26.39 0.30 


25.36 0.09 




704.3557 


25.65 0.14 


25.09 0.11 


25.17 0.13 


25.80 0.14 


25.20 0.11 




25.06 0.09 


26.08 0.16 


709.4633 


25.65 0.13 


24.91 0.15 


24.85 0.10 


26.56 0.25 


25.36 0.12 




25.08 0.09 




716.2515 


25.13 0.09 


25.44 0.17 


24.71 0.11 


25.60 0.11 


25.56 0.17 


26.31 0.31 


25.64 0.16 


26.50 0.26 


2450000.+ 


C17 


C18 


C19 


VI 


V2 


V3 


V4 


V5 


667.1765 


25.85 0.20 


26.30 0.23 


26.16 0.21 


22.76 0.05 


24.53 0.07 


23.37 0.05 


21.53 0.05 


22.58 0.05 


670.2009 


26.30 0.29 


26.03 0.17 


26.12 0.20 


22.73 0.05 


24.62 0.07 


23.26 0.05 


21.46 0.05 


22.82 0.05 


673.0917 


25.92 0.21 


25.56 0.15 


26.48 0.28 


22.67 0.05 


24.59 0.07 


23.40 0.05 


21.47 0.05 




684.4542 


26.27 0.27 


25.68 0.13 


26.25 0.22 


22.73 0.05 


24.39 0.05 


23.52 0.05 


21.48 0.05 


22.87 0.06 


693.4007 


25.55 0.17 


25.75 0.13 


26.69 0.26 


22.75 0.05 


24.12 0.08 


23.54 0.05 


21.43 0.05 




704.3557 


25.84 0.21 


26.35 0.24 


26.64 0.26 


22.82 0.05 


24.12 0.06 


23.34 0.05 


21.52 0.05 


22.75 0.05 


709.4633 


25.84 0.17 


26.18 0.24 


25.96 0.15 


22.82 0.05 


24.15 0.06 


23.23 0.05 


21.43 0.05 


22.72 0.05 


716.2515 


26.16 0.27 


25.90 0.14 


26.80 0.29 


22.74 0.05 


24.04 0.05 


23.25 0.05 


21.40 0.05 


23.05 0.05 


2450000.+ 


V6 


V7 


V8 


V9 


VIO 


Vll 


V12 


V13 


667.1765 


23.19 0.05 


24.97 0.09 


25.77 0.17 


25.05 0.09 


25.06 0.15 




24.94 0.10 


25.53 0.19 


670.2009 


23.08 0.05 


25.13 0.13 


25.59 0.15 


25.22 0.13 


25.45 0.16 


26.05 0.19 


24.89 0.08 


25.85 0.28 


673.0917 


23.30 0.05 


25.23 0.17 


25.19 0.11 


24.72 0.07 


25.61 0.18 


25.58 0.11 


25.06 0.11 


25.30 0.15 


684.4542 


23.17 0.05 


25.01 0.11 


25.26 0.12 


24.79 0.08 


25.11 0.14 


25.75 0.16 


24.75 0.08 


26.02 0.13 


693.4007 


23.09 0.05 


24.51 0.11 


25.30 0.13 


25.36 0.11 


25.54 0.18 


25.94 0.22 


25.18 0.10 


25.05 0.12 


704.3557 


23.05 0.08 


24.88 0.11 


25.25 0.11 


24.79 0.09 


25.60 0.17 


25.67 0.19 


24.75 0.08 


25.20 0.15 


709.4633 


22.96 0.05 


25.30 0.14 


25.32 0.14 


24.65 0.08 


25.44 0.18 


25.94 0.17 


24.97 0.09 




716.2515 


23.11 0.05 


25.39 0.13 


25.61 0.15 


25.15 0.12 


25.67 0.12 


26.09 0.18 


25.17 0.10 


25.51 0.17 


2450000.+ 


V14 


V15 


V16 


V17 










667.1765 


25.16 0.08 


















670.2009 


25.08 0.09 






26.19 0.20 












673.0917 


25.19 0.08 






26.87 0.46 












684.4542 


25.10 0.08 






26.87 0.36 












693.4007 


25.36 0.10 






26.98 0.44 












704.3557 


25.16 0.10 






26.52 0.27 












709.4633 


25.43 0.11 






26.20 0.20 












716.2515 


25.16 0.09 






26.27 0.15 
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Table 16. ALLFRAME F555W Photometry at Individual Epochs 



JD 



in ± Am m ± Am 



m lb Am 



m ± Am m ± Am 



m it Am 



m ± Am m ± Am 



2450000.+ 
667.0953 
670.1196 
673.0080 
675.9063 
679.2000 
684.3709 
687.7434 
693.3174 
697.2925 
704.2745 
709.3821 
716.1700 



CI 
25.17 0.04 
25.25 0.03 
25.37 0.04 
25.41 0.03 
25.51 0.08 
25.61 0.05 
25.73 0.05 
25.21 0.04 
24.69 0.03 
24.90 0.04 
25.03 0.05 
25.17 0.03 



C2 
25.84 0.05 

25.52 0.04 
25.39 0.04 
25.50 0.04 
25.54 0.03 
25.68 0.05 
25.77 0.08 
25.97 0.07 
26.08 0.08 
26.34 0.06 
25.50 0.06 

25.53 0.04 



C3 
26.22 0.11 

26.18 0.08 
25.02 0.03 
25.04 0.04 

25.19 0.04 
25.40 0.05 
25.60 0.07 
25.75 0.13 
26.09 0.07 
26.48 0.08 
24.63 0.33 
25.34 0.04 



C4 
25.19 0.04 
25.19 0.04 

25.26 0.06 

25.41 0.04 

25.42 0.03 
25.11 0.03 
24.90 0.03 
24.93 0.07 
25.10 0.04 

25.27 0.04 
25.36 0.05 
25.27 0.04 



C5 
25.30 0.14 
25.94 0.06 
26.02 0.08 
26.10 0.10 
26.30 0.07 
26.58 0.08 
26.49 0.08 
26.54 0.11 
25.65 0.05 
25.82 0.05 
26.10 0.07 
26.28 0.10 



C6 
26.22 0.08 
26.38 0.08 
25.88 0.05 
25.20 0.03 
25.52 0.09 
25.62 0.04 
25.71 0.04 
26.10 0.07 
26.12 0.06 
25.92 0.07 
25.37 0.04 
25.60 0.04 



C7 
26.34 0.07 
26.22 0.13 
26.36 0.11 
26.53 0.06 
25.57 0.04 
25.77 0.05 
25.77 0.04 
26.06 0.05 
26.38 0.06 
26.41 0.09 
25.59 0.06 
25.79 0.06 



C8 



2450000.+ 
667.0953 
670.1196 
673.0080 
675.9063 
679.2000 
684.3709 
687.7434 
693.3174 
697.2925 
704.2745 
709.3821 
716.1700 



C9 
25.91 0.06 
26.03 0.06 
26.21 0.07 
26.54 0.08 
26.35 0.06 
26.76 0.09 
25.78 0.06 
25.85 0.05 
26.14 0.11 
26.47 0.10 
26.75 0.11 
25.84 0.06 



CIO 



Cll 

26.60 0.14 
26.35 0.13 
25.88 0.09 

26.14 0.08 
26.32 0.10 
26.88 0.18 
26.67 0.13 
25.97 0.10 

26.15 0.09 
26.35 0.15 

26.61 0.16 
26.09 0.07 



C12 
27.08 0.15 
26.79 0.11 
26.52 0.10 
26.23 0.08 
26.35 0.06 
26.88 0.10 
26.88 0.12 

26.21 0.06 
26.35 0.07 
26.77 0.09 
26.85 0.14 

26.22 0.06 



C13 
26.26 0.09 
26.42 0.10 
26.80 0.10 
26.87 0.16 
26.90 0.12 
26.33 0.08 
26.42 0.08 
27.04 0.19 
26.95 0.14 
26.25 0.08 
26.48 0.08 
26.79 0.12 



C14 
26.29 0.08 
26.63 0.14 
26.81 0.16 
27.00 0.14 
26.86 0.13 
26.29 0.10 
26.37 0.09 
27.29 0.28 
26.89 0.11 
25.95 0.09 
26.71 0.14 
27.35 0.21 



C15 
26.65 0.11 
26.16 0.08 
26.21 0.08 
26.41 0.06 
26.87 0.11 

26.54 0.09 
25.94 0.08 

26.55 0.07 
26.69 0.07 
25.96 0.07 
26.19 0.11 
26.89 0.13 



C16 
27.15 0.13 
26.72 0.09 
27.25 0.15 
27.25 0.15 
27.54 0.32 

27.22 0.17 
27.56 0.32 

27.23 0.18 
26.80 0.13 
27.71 0.33 

27.13 0.16 



2450000.+ 
667.0953 
670.1196 
673.0080 
675.9063 
679.2000 
684.3709 
687.7434 
693.3174 
697.2925 
704.2745 
709.3821 
716.1700 



C17 
26.42 0.09 
26.65 0.13 
27.16 0.15 
26.82 0.18 
26.67 0.11 
26.84 0.14 
27.04 0.31 
26.26 0.13 
26.82 0.11 
26.20 0.10 
26.75 0.11 
26.50 0.10 



C18 
26.87 0.13 
26.54 0.11 
26.37 0.08 
26.94 0.15 
26.91 0.14 
26.58 0.11 
27.19 0.15 
26.51 0.09 
26.68 0.09 
26.49 0.09 
26.86 0.10 
26.61 0.09 



C19 
27.02 0.16 
26.52 0.10 
27.04 0.12 
26.96 0.14 
26.59 0.10 
27.06 0.10 
26.43 0.07 
27.41 0.16 
26.58 0.08 

27.57 0.19 

26.58 0.16 
27.04 0.15 



VI 
24.58 0.04 
24.60 0.04 
24.52 0.03 
24.60 0.03 
24.56 0.03 
24.62 0.03 
24.64 0.03 
24.68 0.06 

24.76 0.03 
24.79 0.04 

24.77 0.04 
24.85 0.04 



V2 
26.80 0.15 
26.67 0.12 
26.61 0.08 
26.61 0.07 
26.44 0.09 
26.40 0.08 
26.34 0.09 
26.21 0.11 
26.05 0.06 
26.01 0.07 
25.88 0.06 
25.93 0.06 



V3 

24.33 0.05 

24.34 0.03 
24.46 0.03 
24.49 0.03 
24.51 0.02 
24.60 0.03 
24.59 0.03 
24.49 0.05 
24.38 0.02 
24.09 0.02 
24.06 0.02 
24.09 0.02 



V4 
22.79 0.02 
22.76 0.03 
22.76 0.03 
22.74 0.02 

22.71 0.03 
22.76 0.02 

22.72 0.03 
22.71 0.02 
22.70 0.02 
22.76 0.03 

22.73 0.04 

22.74 0.02 



V5 
23.31 0.02 

23.29 0.02 
23.27 0.03 

23.30 0.04 
23.29 0.02 
23.37 0.02 

23.31 0.04 
23.41 0.04 
23.45 0.03 
23.57 0.02 
23.70 0.04 
23.93 0.05 



2450000.+ 
667.0953 
670.1196 
673.0080 
675.9063 
679.2000 
684.3709 
687.7434 
693.3174 
697.2925 
704.2745 
709.3821 
716.1700 



V6 
25.05 0.06 
24.98 0.04 
25.01 0.04 
25.01 0.03 
24.91 0.03 
24.87 0.06 
24.80 0.03 
24.79 0.03 
24.70 0.07 

24.70 0.03 
24.69 0.05 

24.71 0.05 



V7 
26.18 0.10 
26.36 0.12 
26.30 0.12 
26.46 0.10 
26.46 0.10 
25.72 0.06 
25.64 0.05 
25.78 0.18 
25.91 0.06 
26.01 0.08 
26.46 0.12 
26.68 0.19 



V8 
26.52 0.10 
26.65 0.13 
26.16 0.07 
26.06 0.05 
26.03 0.06 
25.97 0.06 
26.26 0.08 
26.29 0.07 
26.31 0.08 
26.23 0.08 
25.87 0.07 
26.08 0.07 



V9 



VIO 
25.68 0.08 
26.12 0.08 

26.27 0.08 
26.38 0.07 

26.28 0.07 
25.72 0.05 
25.72 0.06 
26.38 0.16 
26.63 0.11 
26.19 0.09 
25.91 0.07 
26.16 0.09 



Vll 



V12 
26.05 0.07 
25.94 0.06 
26.05 0.08 
26.31 0.10 
26.20 0.06 
25.74 0.06 

25.82 0.05 
26.04 0.11 
26.26 0.07 

25.83 0.06 
25.85 0.09 
26.18 0.08 



V13 
27.19 0.20 
26.80 0.22 
26.86 0.14 
26.17 0.08 
26.41 0.07 
26.82 0.13 
27.06 0.20 
26.13 0.09 
26.33 0.10 
26.66 0.13 
26.22 0.10 
26.45 0.10 
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Table 16 — Continued 



JD 



m ± Am m it Am rn it Am m it Am m it Am m it Am m it Am m it Am 



2450000. + 
667.0953 
670.1196 
673.0080 
675.9063 
679.2000 
684.3709 
687.7434 
693.3174 
697.2925 
704.2745 
709.3821 
716.1700 



V14 
25.77 0.06 
25.82 0.06 
25.91 0.06 
26.02 0.09 
26.07 0.06 
25.86 0.08 
25.94 0.06 

26.02 0.07 
26.04 0.06 
25.85 0.08 

26.03 0.07 
25.84 0.07 



V15 
26.40 0.10 
26.25 0.21 
26.67 0.19 
27.11 0.19 
27.05 0.33 
26.61 0.13 
26.67 0.11 
27.18 0.31 
26.37 0.10 
27.00 0.24 

26.71 0.17 



V16 

27.05 0.17 

27.13 0.13 

27.14 0.19 
26.51 0.09 
27.20 0.18 
27.08 0.15 
27.27 0.15 
26.58 0.08 
27.22 0.15 
26.72 0.16 
27.00 0.12 



V17 
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Table 17. ALLFRAME F814W Photometry at Individual Epochs 



JD 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


m ± Am 


2450000.+ 


CI 


C2 


C3 


C4 


C5 


C6 


C7 


C8 


667.1765 


24.19 0.05 


24.91 0.06 


25.18 0.06 


24.09 0.04 


25.00 0.11 


25.32 0.08 


25.08 0.08 




670.2009 


24.16 0.03 


24.70 0.11 


25.10 0.07 


24.26 0.04 


25.21 0.10 


25.33 0.07 


25.45 0.08 




673.0917 


24.22 0.07 


24.66 0.03 


24.30 0.12 


24.18 0.04 


25.04 0.06 


25.10 0.05 


25.30 0.05 




684.4542 


24.64 0.05 


24.70 0.05 


24.62 0.05 


24.18 0.04 


25.33 0.14 


24.75 0.04 


24.89 0.06 




693.4007 


24.35 0.03 


24.83 0.03 


24.86 0.10 


24.09 0.03 


25.41 0.08 


25.09 0.07 


25.01 0.05 




704.3557 


24.13 0.07 


25.14 0.06 


25.24 0.15 


24.30 0.04 


24.98 0.05 


24.99 0.05 


25.60 0.12 




709.4633 


24.08 0.04 


24.78 0.05 


24.50 0.06 


24.36 0.05 


25.07 0.08 


24.68 0.05 


25.01 0.07 




716.2515 


24.18 0.06 


24.85 0.06 


24.38 0.06 


24.42 0.04 


25.56 0.09 


24.74 0.05 


25.07 0.06 




2450000.+ 


C9 


CIO 


Cll 


C12 


C13 


C14 


C15 


C16 


667.1765 


25.21 0.06 






25.24 0.09 


25.82 0.11 


25.33 0.09 


25.49 0.12 


25.59 0.11 


26.04 0.10 


670.2009 


25.17 0.05 






25.08 0.11 


25.98 0.10 


25.56 0.10 


25.72 0.11 


25.25 0.07 


26.23 0.12 


673.0917 


25.27 0.07 






25.03 0.08 


25.98 0.15 


25.42 0.08 


25.95 0.14 


25.19 0.09 


26.34 0.12 


684.4542 


25.63 0.12 






25.29 0.10 


25.71 0.09 


25.56 0.10 


25.73 0.17 


25.48 0.07 


26.11 0.13 


693.4007 


25.04 0.05 






25.08 0.07 


25.54 0.08 


25.48 0.12 


26.22 0.28 


25.37 0.08 


26.66 0.20 


704.3557 


25.67 0.16 






25.39 0.10 


25.82 0.11 


25.51 0.11 


25.45 0.12 


25.11 0.06 


25.93 0.15 


709.4633 


25.63 0.14 






25.09 0.09 


26.41 0.20 


25.44 0.10 


25.61 0.12 


25.19 0.10 




716.2515 


25.09 0.07 






25.02 0.09 


25.46 0.07 


25.96 0.14 


26.08 0.20 


25.73 0.10 


26.31 0.27 


2450000.+ 


C17 


C18 


C19 


VI 


V2 


V3 


V4 


V5 


667.1765 


25.79 0.15 


26.03 0.15 


25.85 0.13 


22.77 0.03 


24.61 0.04 


23.39 0.03 


21.44 0.06 


22.51 0.03 


670.2009 


26.34 0.20 


25.80 0.17 


25.83 0.11 


22.77 0.02 


24.68 0.05 


23.52 0.07 


21.46 0.02 


22.48 0.02 


673.0917 


25.93 0.11 


25.64 0.11 


26.18 0.25 


22.75 0.02 


24.64 0.05 


23.49 0.03 


21.49 0.02 


22.44 0.03 


684.4542 


26.13 0.16 


25.64 0.11 


26.39 0.14 


22.82 0.02 


24.42 0.04 


23.60 0.03 


21.48 0.02 


22.43 0.05 


693.4007 


25.89 0.18 


25.81 0.11 


26.55 0.17 


22.83 0.03 


24.25 0.04 


23.55 0.03 


21.41 0.03 


22.40 0.03 


704.3557 


25.91 0.18 


25.79 0.15 


26.68 0.23 


22.85 0.03 


24.19 0.04 


23.37 0.08 


21.45 0.04 


22.49 0.05 


709.4633 


25.97 0.13 


26.01 0.26 


26.11 0.18 


22.87 0.03 


24.21 0.03 


23.33 0.03 


21.44 0.02 


22.64 0.03 


716.2515 


25.92 0.17 


25.99 0.11 


26.08 0.21 


22.91 0.04 


24.18 0.05 


23.34 0.03 


21.43 0.03 


22.71 0.03 


2450000.+ 


V6 


V7 


V8 


V9 


VIO 


Vll 


V12 


V13 


667.1765 


23.16 0.02 


25.02 0.08 


25.93 0.14 




25.16 0.09 




24.87 0.07 


25.50 0.15 


670.2009 


23.18 0.03 


25.18 0.10 


25.54 0.07 




25.50 0.11 






24.95 0.07 


25.85 0.19 


673.0917 


23.18 0.03 


25.25 0.10 


25.18 0.10 




25.71 0.12 






25.05 0.05 


25.35 0.11 


684.4542 


23.02 0.03 


25.13 0.10 


25.24 0.06 




25.12 0.09 






24.75 0.05 


25.27 0.13 


693.4007 


23.05 0.03 


24.90 0.16 


25.17 0.08 




25.51 0.08 






25.11 0.09 


25.11 0.08 


704.3557 


23.02 0.03 


24.99 0.11 


25.16 0.09 




25.57 0.12 






24.81 0.05 


25.40 0.12 


709.4633 


22.98 0.04 


25.39 0.11 


25.05 0.07 




25.38 0.12 






25.03 0.06 


25.11 0.13 


716.2515 


22.97 0.02 


25.37 0.11 


25.32 0.08 




25.61 0.13 






25.09 0.07 


25.37 0.13 


2450000.+ 


V14 


V15 


V16 


V17 










667.1765 


25.13 0.07 


26.17 0.23 














670.2009 


25.12 0.06 




26.16 0.14 












673.0917 


25.25 0.07 


27.11 0.43 


26.61 0.32 












684.4542 


25.15 0.05 


25.88 0.22 


26.60 0.21 












693.4007 


25.35 0.07 


26.39 0.31 


26.19 0.23 












704.3557 


25.31 0.11 


26.56 0.36 


26.56 0.29 












709.4633 


25.30 0.08 


26.28 0.27 


25.61 0.24 












716.2515 


25.15 0.08 


26.11 0.22 


26.28 0.11 













